Introduction
The Fig. 3 . Comparison of (a) lattice parameter and (b) density of Ce0.8R0.2O1.9 between experimental results and calculations using Eqs. (5) and (6) in the text.
The lattice parameter, a, for an ideal fluorite structure is given by Eq. (1),8) (1) where r1 and r2 are the radii of the cation and anion, respec tively. The substitution of rare-earth for cerium is accompa nied by the formation of an oxygen vacancy as expressed by Eq. (2), (2) where x is the concentration of dopant. The values of r1 and r2 for the solid solution are expressed as follows,
where r3, r4, r5 and r6 are the radii of the cation dopant, ceri um ion (0.097nm), oxygen ion (0.138nm) and the oxygen vacancy, respectively. Hong and Virkar8) proposed a value of 0.1164 nm for r6. The substitution of Eqs. (3) and (4) into Eq. (1) gives Eq. (5), expressing the lattice parameter of the rare-earth-doped ceria:
(5) The correction factor, 0.9971, was introduced from the ratio of the lattice parameter measured for pure ceria (0.5411 nm; JCPDS No. 34-394) to the calculated value 0.5427 nm based on the ionic radii. The solid line in Fig. 3 (a) represents the lattice parameter calculated by Eq. (5) as a function of r3 (ionic radius of doped cation) for x=0.2. The measured lattice parameters were well fitted by the calculat ed line, indicating the formation of an oxygen vacancy upon the substitution of R3+ for Ce4+ (Eq. (2)). The measured lattice parameter for undoped ceria was in accordance with the calculated value for x=0 in Eq. (5), indicating no forma tion of Ce3+ ions or oxygen vacancies. The bulk density of rare-earth-doped ceria based on the vacancy model (Eq. (2)) is calculated using Eq. (6) 
